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Abstract 


Brassica crops are the most diversified and largest oilseeds produced in the 
world. Different species of aphids are the most destructive pests of these 
crops due to sucking of cell sap from leaves, stem, flowers and pods 
limiting the crop yields. A field experiment was conducted to determine the 
relative tolerance of 28 canola genotypes against aphids and the effect of 
different abiotic factors on the aphid incidence from late January to late 
March at fortnightly intervals. Data inferred that all the evaluated 
genotypes had varying degree of tolerance to aphids and none of them was 
found completely immune. The abundance of aphids on different sampling 
dates and seasonal means differed significantly among the tested 
genotypes. The lowest aphid population per plant was observed on 
genotype NR-18 (11.11), whereas the highest on genotype NR-11 (89.22). 
For grain yield, genotype NR-18 gave the maximum productivity (3028.57 
kg/ha) and NR-11 yielded the least (1409.11 kg/ha). Furthermore, highest 
aphid population (95.60 per plant) was recorded during the mid of March. 
The abundance of aphids showed non-significant association with mean 
temperature, humidity and sunshine. Our result suggests that tolerant 
genotypes can be grown as a component of an integrated pest management 
strategy for protecting the crop from aphid infestation and to reduce the use 
of expensive, toxic and environmentally damaging pesticides. 


This work is licensed under the Creative Commons Attribution-Non- 
Commercial 4.0 International License. 





Introduction 


Canola (Brassica napus L.), recognized as sweet 
mustard, 1s a genetic variation of rapeseed [1]. It is 
considered as a promising oilseed crop in the world, 
characterized by high protein (23-25%) and oil 
content (40-45%) in seed and highly nutritive feed 
for animals and poultry birds. Its oil possesses the 
minimum quantity of saturated fats, with unique 
fatty acid composition and higher quantity of 
essential fatty acids (Omega-3) whose consumption 
is primarily linked with a lower chance of heart 
diseases and also with low blood cholesterol levels 
[2]. It has also been assessed as a substitute for 
different products, related to petroleum industry 
like engine oil and fuel [2, 3]. 

In Pakistan, rapeseed and mustard were 
introduced by Pakistan Agricultural Research 
Council during 1980-81 and is now ranked the 2™ 
most vital origin of edible oil after cottonseed [4, 
5]. Pakistan has been chronically and constantly 
deficient in edible oil production and accomplishes 
its domestic needs through imports. During 2016- 
17, the entire availability of edible oils stood at 
3.623 million tons, of which 0.431 million tons 
(12%) acquired from local sources and_ the 
remaining 3.19 million tons (88%) through imports. 
During this period, 2.5 billion US$ was expended 
as the edible oil import bill [6]. About 74% of the 
yield potential has yet not been achieved in 
rapeseed and mustard [7]. Several biotic and abiotic 
stresses, including, diseases, insect pests, frost and 
drought, and lack of appropriate resistant varieties 
have been characterized as the major factors 
responsible for lower yield [8, 9]. The mayor 
constraint to increasing production is the damage 
caused by the aphids (Brevicoryne brassicae L.), 
both nymphal and adult stages suck the cell sap 
from stem, pods, leaves and flowers, consequently 
leading to reduced pod formation and poor oil seed 
content under situations of severe attack [10-12]. 
Infestation of aphids causes inhibition of growth 
and development, lessening seed oil content (11%) 
and tremendous yield losses ranging from 9-77% 
[13]. Green peach aphid, turnip aphid and the 
cabbage aphid are the most abundant and broadly 
distributed aphid species, which attack rapeseed and 
mustard [4]. 

One of the most vital methods to overwhelm the 
pest problem is the resistant variety development 
through different breeding procedures [14]. It 1s not 
only compatible with other methods of control but 


Science Letters 2019; 7(2):52-58 


also environmentally safe and cost-effective [15] 
than chemical control [16]. In integrated pest 
management programs, the host plant resistance is 
used very effectively. It protects the crop from 
injury by mechanisms of tolerance, non-preference 
and antibiosis which occur in many varieties of 
Brassica and affects the time of development, 
survival and reproduction rate of insects [17-19]. 

Apparently, an ideal way for the management 
of aphid menace would be the use of resistant 
varieties. A lot of efforts have been made for the 
improvement of canola varieties to enhance the 
quality, production and tolerance against aphids. In 
this regard, new varieties have been developed and 
also evaluated in various areas of Pakistan. The 
newly evolved varieties are superior in quality, 
vigor and oil contents [8]. Keeping in view the 
significance of crop and pest, the present study was 
initiated to compare the relative resistance of 
different canola genotypes against aphids and to 
determine the role of abiotic factors in its 
population fluctuation for using it as a foundation 
in future research studies and in integrated pest 
management programs on aphid. 


Materials and Methods 


Experimental area and canola genotypes 


The trial was carried out in the research area of the 
Nuclear Institute of Agriculture (NIA), Tandojam, 
Sindh, Pakistan during the crop season 2015-16. 
The study area is located at latitude and longitude 
of 25.25° and 68.33°, respectively. Seeds of 28 
canola genotypes, viz. NR-1, NR-2, NR-3, NR-4, 
NR-5, NR-6, NR-7, NR-8, NR-9, NR-10, NR-11, 
NR-12, NR-13, NR-14, NR-15, NR-16, NR-17, 
NR-18, NR-19, NR-20, Dunkeld, Shiralee, Durre- 
NIFA, Ac-elect, Concorde, Hyola-43, Hyola-401 
and Hyola- 405 were obtained from Pulses and 
Oilseed section of Plant Breeding and Genetics 
Division of NIA, Tandojam. 


Planting method and crop management 


Seeds of canola varieties were sown in rows on 
November 2015 using hand drill method. Plot size 
was 3.5 m’, whereas plot to plot distance was 90 cm. 
Each plot consisted of three rows with a row-to-row 
distance of 30 cm and plant-to-plant distance of 10 
cm. The trial was laid out under RCBD 
(Randomized Complete Block Design) with three 
replicates. The recommended agronomic practices 
were performed in all the plots uniformly during the 
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whole growing season. The basal dose rate of NPK 
fertilizers at the rate of 90-60-00 kg ha’! was applied 
in the form of urea and di-ammonium phosphate, 
respectively. 


Data collection 


To investigate the comparative tolerance, the 
population of aphids was recorded at fortnightly 
intervals from late January to late March on 30-01- 
2016, 14-02-2016, 28-02-2016, 15-03-2016 and 29- 
03-2016. Five randomly selected plants were 
observed for aphids in each replicate by recording 
the number of aphids from the leaves, stem and 
inflorescence and presented as aphids per plant. 
Seed yield from each plot within the radius of 3.5 
m? was recorded after the crop was harvested and 
presented as yield per hectare. 


Statistical analysis 


The data were analyzed by ANOVA and means 
were compared through the LSD test at 0.05% [20]. 
To determine regression and correlation analysis of 
aphid population with biotic factors, 
meteorological data [temperature (°C), relative 
humidity (%) and sunshine hours] were collected 
daily from Regional Agromet Center, Tandojam, 
Sindh. Daily data were then pooled in fortnightly 
mean values. The statistical analysis was performed 
using Statistica, V. 10.0. Statsoft, Inc. Tulsa, Okla. 


Results and Discussion 


Incidence of aphids 


The population of aphids on different dates of 
sampling was found to be significantly different 
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among all the tested genotypes of canola (Fig. 1). 
On 28" February, the number of aphids per plant 
ranged from 6.66 on NR-4 and NR-18 to 32.66 on 
NR-11 while on 15" March, the population ranged 
from 24.00 on NR-18 to 187.33 on NR-11. On 29% 
March, the lowest aphid population of 2.66 was 
observed on NR-4 and NR-18 while the highest of 
47.66 was observed on NR-11. On the contrary, 
Aslam et al. [21] and Amer et al. [22] reported the 
non-significant difference of aphid population on 
different sampling dates between the tested 
genotypes of canola. The dissimilarity in the results 
may be due to the differences in the tested 
genotypes and also the ecological conditions. 

The activity period of aphids was observed 
during the last week of February to the last week of 
March on all the tested genotypes. Generally, the 
maximum number of aphids was observed on the 
14" March followed by 29" March and 28 
February while no population (zero aphids per 
plant) was recorded during the sampling dates of 
30" January and 14" February. During the 4" week 
of March decline in the aphid population was 
observed and at the beginning of April, it 
disappeared from the experimental area (Fig. 2). 
Aslam et al. [23] and Aslam et al. [21] also recorded 
a maximum population of aphids on March 13“ and 
15 during the years 1999 and 2003. Similarly, 
Sarwar [24] reported 2" week of February up to the 
24 week of March as the peak activity period of 
aphids. 


Effect of abiotic factors on aphid population 


The population of aphids was found to be positively 
correlated with the mean temperature and negative- 
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Fig. 1 Mean population of aphids per plant of canola genotypes on different sampling dates during 2016. 
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Fig. 2 Mean abundance of aphid population on different 
sampling dates during 2016. 
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Fig. 3 Mean temperature (C), relative humidity (%) and 
sunshine (hrs) during the observation of the aphid population 
from January to March. 


-ly correlated with relative humidity and sunshine; 
however, these correlations were nonsignificant 
statistically (Table 1; Fig. 3). Different researchers 
reported different results regarding the association 
of aphid population with temperature, relative 
humidity and sunshine. Laskar et al. [25] reported a 
positive correlation between temperature and aphid 
population. Abbas et al. [26] found a positive 
correlation of temperature with the aphid 
population, while the negative correlation with 
relative humidity and rainfall. The abiotic factors 
such as sunshine and relative humidity exhibited a 
negative correlation with the multiplication of 
aphids [27]. Bishnoi et al. [28] and Ansari et al. [29] 
also reported similar results. On the other hand, 
Singh et al. [30] observed a positive association of 
sunlight and _ relative humidity with aphid 
population, whereas the negative association with 
wind speed and rainfall. Gami et al. [31] 
documented a _ negative correlation between 
temperature and aphid population. 


2nd Fortnight 1st Fortnight 2nd Fortnight 1st Fortnight 2nd Fortnight 
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Plant resistance against aphids 


The seasonal mean of aphid population was also 
found to be significantly different on all the 
genotypes of canola (Table 2). None of the 
genotypes was found to be completely immune to 
the aphid attack. However, all the tested genotypes 
showed varying degree of susceptibility to aphids. 
The minimum seasonal mean population of aphids 
per plant was recorded on the genotype NR-18 
(11.11) followed by NR-4 (15.33) and NR-7 
(17.44), while maximum mean was observed on 
NR-11 (89.22) followed by NR-19 (79.77) and NR- 
9 (75.77). Our results are in accordance with that of 
Aslam et al. [21] and Marghub et al. [32] who 
documented that all the evaluated genotypes were 
susceptible and none of them was found free from 
the infestation of aphids. Significant difference of 
aphid population on different varieties of Brassica 
was reported by Niaz et al. [33], Amjad et al. [34], 
Aheer et al. [35], Kumar and Sharma [16], Sarwar 
et al. [36], Solangi et al. [37], Aslam et al. [1], 
Mamun et al. [38], Abbas et al. [39] and Sarwar 
[24]. Paula et al. [40] observed that net increase in 
population and reproduction rate of B. brassicae 
was high on susceptible than resistant Kale 
varieties. Khattak and Hamed [41] reported that the 
crop susceptibility to insect pests attack depends 
upon various factors including ecological, abiotic 
and biotic factors. The most vital amongst these 
could be the genetic potential of the crop, insect 
pests and the prevailing environmental conditions. 


Table 1 Correlation analysis between aphid population and 
abiotic factors during 2016. 


Parameter ore la Hon R’-value P-value 
coefficients 

Temperature (C) 0.5959 0.3551 0.288 

Humidity (%) -().2968 0.0881 0.627 

Sunshine (hrs) -().0675 ().0046 0.914 


Effect of aphids on canola yield 


The varying levels of aphid population significantly 
affected the yield of different canola genotypes. The 
maximum yield of 1060 g/3.5m? (3028.57 kg/ha) 
was recorded from genotype NR-18 followed by 
NR-4 and NR-7 with the yields of 1013.3 g/3.5m? 
(2895.14 kg/ha) and 960.0 per plot (2742.85 kg/ha), 
respectively. The lowest yield of 550.0 g/3.5m? 
(1571.42 kg/ha) was recorded from genotype NR- 
19 followed by NR-9 and NR-5 with the yields of 
573.3 g/3.5m* (1638 kg/ha) and 583.3 9g/3.5m? 
(1666.57 kg/ha), respectively (Table 2). It 1s evident 
from the results that the genotype NR-18 was found 
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Table 2 Seasonal means of aphid population and yield of canola genotypes. 


Genotypes Aphids/plant 
NR-1 57.44 e 
NR-2 34.55 kl 
NR-3 40.22 ij 
NR-4 15.33 op 
NR-5 65.66 cd 
NR-6 45.33 ghi 
NR-7 17.440 
NR-8 37.33 jk 
NR-9 75.77b 
NR-10 65.77 cd 
NR-11 89.22 a 
NR-12 54.22 ef 
NR-13 46.88 gh 
NR-14 68.66 c 
NR-15 36.33 jkl 
NR-16 31.77 lm 
NR-17 44.22 hi 
NR-18 11.11 p 
NR-19 79.77b 
NR-20 62.88 d 
Dunkled 25.88 n 
Shiralle 47.55 gh 
Durre-NIFA 25.11 n 
Ac-elect 50.00 fg 
Concorde 43.11 hi 
Hyola-43 44.44 hi 
Hyola-401 36.00 jkl 
Hyola-405 27.77 mn 


*Means that do not share a letter in columns are significantly different. 


to be highly tolerant for holding a minimum 
population of aphids and superior in grain yield as 
compared to other genotypes. NR-11 was found to 
be the most susceptible genotype against aphids 
during the whole growing season and also inferior 
in yield. In general, these results are in agreement 
with the findings of previous studies, i.e., Alipieva 
and Nankova [42], Sarwar et al. [36], Mamun et al. 
[38], Ahmed et al. [14] and Sarwar [24] who have 
documented significant interactions between crop 
yield and population of aphids. 


Conclusions 


The genotypes NR-18 and NR-4 harbored the 
minimum population of aphids during most of the 
growing season and were found highly tolerant with 
enhanced yield. These genotypes can be included in 
future breeding programs for resistance enhancement 
and also in integrated pest management programs for 
the control of pest to avoid yield losses. 
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Yield 9/3.5m2 Yield kg/ha 
690.0 h 1971.42 h 
833.3 d 2380.85 d 
760.0 ef 2171.42 ef 
1013.3 a 2895.14 a 
583.3 i 1666.57 i 
723.3 feh 2066.57 feh 
960.0 b 2742.85 b 
910.0c 2600.00 c 
573.3 i 1638.00 i 
586.7 i 1676.28 i 
493.3 j 1409.42 j 
716.7 fgh 2047.71 fgh 
726.7 feh 2076.28 fh 
583.3 i 1666.57 i 
826.7 d 2362.00 d 
916.7 be 2619.14 be 
7156.7 ef 2162.00 ef 
1060 a 3028.57a 
550.0 i 1571.42 i 
686.7 h 1962.00 h 
926.7 be 2647.71 be 
723.3 feh 2066.57 feh 
953.3 be 2723.71 be 
706.7 gh 2019.14 gh 
750.0 efg 2142.8 efg 
753.3 efg 2152.28 efg 
793.3 de 2266.57 de 
916.7 be 2619.14 be 
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